Synergistic effects of nerve growth factor and granulocyte-macrophage colony-stimulating factor on human basophilic cell differentiation.
We have recently shown that nerve growth factor (NGF) promotes human granulopoiesis, specifically augmenting basophilic cell differentiation observed in methylcellulose hematopoietic colony assays of human peripheral blood. Because the NGF effect was seen in the presence of conditioned medium derived from a human T-cell line (Mo-CM) containing granulocyte-macrophage colony-stimulating factor (GM-CSF), we examined interactions of purified NGF and recombinant human GM-CSF (rhGM-CSF) on granulocyte growth and differentiation. rhGM-CSF stimulated a dose-dependent increase in methylcellulose colony growth at concentrations between 0.1 U/mL and 10 U/mL, and in the presence of NGF at 500 ng/mL this effect was enhanced. The number of basophilic cell colony-forming units (CFU-Baso) and histamine-positive colonies increased synergistically when NGF was added to rhGM-CSF. Furthermore, because Mo-CM acts with sodium butyrate to promote basophilic differentiation of alkaline-passaged myeloid leukemia cells, HL-60, we also examined the interaction of NGF and Mo-CM or rhGM-CSF using this assay. In the presence of NGF, Mo-CM at concentrations of 0.5% to 20% vol/vol, and rhGM-CSF at concentrations of 0.1 U/mL to 100 U/mL synergistically increased histamine production by butyrate-induced, alkaline-passaged HL-60 cells; this was associated with the appearance of metachromatic, tryptase-negative, IgE receptor-positive cells. The effects of rhGM-CSF or Mo-CM were completely abrogated by a specific anti-rhGM-CSF neutralizing antibody in methylcellulose, with or without NGF; the NGF synergy with rhGM-CSF in the HL-60 assay was also inhibited by either anti-rhGM-CSF or anti-NGF antibody. These studies support the notion that differentiation in the basophilic lineage may be enhanced by NGF acting to increase the number of GM-CSF-responsive basophilic cell progenitors.